Informal caregivers and families play a significant role in the recovery process of trauma survivors. However, the needs and outcomes of orthopedic caregiving family members in the months following traumatic injury have received almost no attention in the literature. Our study sought to understand the factors impacting orthopedic trauma families' experience and their ability to cope and provide care post-acute hospitalization. Based on these findings, we designed a hospital-based program to enhance family coping and adjustment post-discharge. Caregivers (N=12) of patients with orthopedic trauma injury engaged in three in-depth semi-structured face-to-face interviews to identify their most salient concerns. Once home, subjects described caregiving life at home, their coping strategies for managing the patient's recovery, and help they received from formal and informal sources. Analysis of the qualitative data found that trauma care lacks a unified system of coordination after the patient's return home. Thus, the role of "secondary caregivers" -longtime friends, family members, church groups, neighbors -was significant. Without an organized system of support and information, the caregivers in our study turned to their established communities for comfort and assistance. Conclusions: Based on these findings, we designed a family caregiver program, Holistic Orthopedic Patient-centered Engagement (HOPE for Families), to support families in this early transition, and to enhance collective and continuous caregiving capacity. HOPE for Families uses peer mentors as "central care organizers" to identify and engage the family's secondary caregivers system, using the HOPE Care Planning tool to identify stressor/demands and caregiver resources to meet anticipated needs.
Introduction
With the continued and growing interest in improving population health outcomes 1 and understanding that disease is only one of many determinants of outcomes, 2 health care delivery systems are searching for interventions that reduce use of unnecessary services through better care delivery. A systematic literature review of people with heart failure and pneumonia identified social determinants as a driver of hospital readmission. 3 Health systems are exploring interventions that go beyond disease to address broader causes of bad outcomes. 4 An individual's capacity to successfully manage their condition(s) is determined in part by the severity of their condition, the number of conditions, and factors in their environment such as the degree to which an overwhelmed individual receives support from an informal caregiver (those providing unpaid assistance to the aged, disabled, and chronically or acutely ill). 5 These caregivers are most commonly family members 6 constituting an extension of the patient as "the patient and family system."
The concept of "caregiving" emerged as women moved from roles of full time home making to the paid work force. Women were traditionally entrusted with "family care" which involved caring for children, the elderly, and the ill. 7 The homemaker managed the instrumental tasks of family care (cooking and cleaning), and the emotional tasks, such as maintaining personal relationships, providing personal attention, and listening; "caregiving" was indistinguishable from "family care" or "homemaking." In 1870, over 70% of women were full time homemakers in the US; women in the work force were more likely to be immigrants, non-white, and the poor. By 1960, just 56% of women were full time homemakers, and by 2000, that number dropped to 29%. 7 The work of informal caregiving is varied. Caregivers provide physical and emotional support, monitor the patient's treatment, manage symptoms, and assist with personal care. 8 Caregiving is becoming increasingly complex as the morbidity for chronic illness and disability increases and care formerly provided in the hospital is being managed by family members at home. 8 Care at home commonly includes helping with prescription medications by mouth and injection, monitoring wounds and illness profiles, and changing dressings. 9 In addition to providing direct care to the patient, caregivers assume family responsibilities previously managed by the patient while continuing to manage their own family and professional responsibilities.
The impact of caregiving on caregiver quality of life and well-being has been studied in detail for a variety of patient populations. Symptoms of psychological distress for those caring for both the chronically ill and the traumatically injured include depression, anxiety, poor social adjustment, and post-traumatic stress disorder; this distress has been noted to negatively impact the ability to provide quality care. [10] [11] [12] [13] According to The National Alliance for Caregiving, over half of all caregivers indicate that their caregiving-associated decline in physical and emotional health impacts their ability to provide care. 14 As such, researchers note a particular need for interventions that encourage the family to participate in care, 12, [15] [16] [17] [18] [19] prepare families for the transition from hospital to home, 11, 12 foster self-management, 15, 17 and teach the skills needed to care for the patient. [20] [21] [22] Innovations are underway in the field of chronic care management that enhance organizational coordination and delivery of evidence-based community programs for patient care post-hospitalization. For example, Haynes et al 23 developed an evidence-based leadership council (EBLC) to provide coordinated communication, training, and service delivery between healthcare institutions and community-based organizations. Based on The Chronic Care Model, 23 the EBLC connects health systems and community-based organizations that provide patientcentered evidence-based services, which is theorized to lead to improved patient self-empowerment and improved health outcomes. The focus of the council is to bring these entities together, enhance coordination efforts, and coordinate data collection and evaluation. The American Trauma Society's Trauma Survivors Network (TSN), available in trauma centers nationally, provides a patientfocused and patient-staffed volunteer program designed to support trauma survivors during their hospitalization and recovery. The focus of the TSN is to ease caregiver and patient stress through peer connections and practical information. 24, 25 Our caregiver study illustrates these findings in the orthopedic trauma population. Orthopedic trauma is the leading cause of trauma hospital admissions for adults under the age of 65. 26 These traumatic injuries can lead to an abrupt change in physical and psychological functioning: mobility is impaired and psychological disturbances can occur in response to the traumatic event and subsequent losses incurred from the new disability. [27] [28] [29] Informal caregivers and families play a significant role in the recovery process of trauma survivor; however, the needs and outcomes of orthopedic caregiving family members in the months following traumatic injury have received almost no attention in the literature. 30 The impact of caregiving is moderated by levels of caregiver support: evidence points to the association of caregiver well-being and use of external resources during hospitalization 11, 21, 22, [31] [32] [33] [34] and home rehabilitation 31, 33, [35] [36] [37] for those caring for patients recovering from traumatic brain injury (TBI). We offer an innovative strategy to engage, prepare, and facilitate self-management among family members overseeing the recovery process of their loved ones.
Our study sought to understand the factors impacting orthopedic trauma families' experience: their ability to cope, actively engage in the caregiving role, and attain higher levels of self-efficacy. This paper reports on some of the resources families have relied upon to cope with their orthopedic trauma experience and manage the tasks of caregiving once home; a previous publication provides insight into these caregivers' experiences in the hospital setting. 38 Based on these findings, we then propose a hospital-based program, HOPE for Families, designed to enhance family coping and adjustment and expand the family's capacity to manage patient care and a return to pre-trauma functioning in the community.
Methods
We focused on understanding the caregiver experience and meaning of the caregiver role using a blend of the case study and ethnographic approaches to qualitative research design. A case study is useful for exploring an issue using individual "cases" within their context; each case -a family system, for instance -can be studied over time, and can provide data about the phenomenon of interest. 39 Investigating the experiences of multiple cases reassures the researcher that the events and conditions in one case are not "wholly idiosyncratic"; 40 this allows the researcher to observe processes and outcomes across several cases and develop a better comprehension and stronger theories. An ethnographic approach involves the close exploration of several sources of data, including participant observation, interviews, and other collaborative information that inform the researcher regarding the culture, environment, conditions and norms of the community. 41 The intent of an ethnographic study is to create a detailed, in-depth description of everyday life, going beyond reporting events and details of the experience to providing a rich description with a cultural interpretation. While trauma caregivers do not necessarily share a unique culture, with shared patterns of behavior, language, and beliefs, they do share a common experience and interact with a culture-sharing medical system. Family caregivers of trauma patients share a routine of caregiving, strive to overcome similar challenges, and interact with common support structures during the patient's recovery. An ethnographic approach allows for the exploration of these common experiences, challenges, and communities.
A community advisory board (CAB) consisting of caregivers, patients and providers, was involved throughout the project to offer guidance and feedback and increase the validity, relevance, and credibility of the research. The study was designed and implemented as a dissertation project under the guidance of qualitative research advisors and health policy experts; the student researcher had previously worked at the research-site hospital as a trauma social worker prior to her public health doctoral studies. The student researcher relied upon open feedback from the CAB and advisors when making the shift from the social work to research perspective during individual interviews. Approval for the study was obtained from the hospital's Institutional Review Board. All recruitment, enrollment, and data collection were conducted by AN; analysis was conducted jointly by the AN and the CAB; writing was conducted by AN, GM, and HM.
A convenience sample of study participants was recruited one day each week for three months upon their admission to the Level 1 trauma center located in a well-resourced suburban county near Washington DC. Eligible participants were identified by the nursing staff then approached by AN for enrollment. Inclusion criteria included caregivers of patients aged 20-60 years sustaining serious orthopedic injuries and hospitalized at least five days. Caregivers of patients with a diagnosis of a TBI or spinal cord injury (SCI) were excluded from the study.
In the first five months post-injury, participants engaged in three in-depth semi-structured face-to-face interviews designed to identify their most salient concerns at the time of the interview. In the hospital, participants described what had occurred since they first learned of the trauma, their internal and external resources, and factors most impactful on their wellbeing and ability to cope. These findings are reported in a previous publication. 38 Once home, participants described caregiving life, their coping, their strategies for managing the patient's recovery, and help they received from formal and informal sources. All interviews were recorded and de-identified by AN and transcribed by a professional medical transcription service.
Data analysis began with the development of a set of themes derived from the first several transcripts. Themes were refined iteratively and collectively, with coding disagreements evaluated and reconciled by the research team. Coding fragments relevant to each theme were extracted from individual transcripts and compiled into separate datasets. Further analysis of themes and patterns across and between cases allowed us to identify the range of experiences and common themes regarding burdens, stressors, facilitators, barriers, coping, and impact.
Results

Participants
Twelve caregivers enrolled in the study and completed an initial interview in the hospital; eleven completed a second interview during the first month home; and 10 completed a third interview 4-5 months post-injury ( Figure I ). Characteristics of study participants can be found in Table  1 , including relationship to patients, patient injuries and discharge dispositions; caregiver participants' unique barriers and facilitators to adjustment are reported in Table  2 . Despite each patient having a steady income and healthcare insurance at the time of their injury, each of the 12 participant caregivers experienced complications unrelated to the injury during the recovery process. These included family members' military deployments, multiple family members injured, deaths associated with the trauma, absence of local extended family, job and insurance loss, pending divorce, high care needs of other family members, and inaccessibility of the home. As such, each family tapped into resources unique to their situation to facilitate adjustment to the challenge. These facilitators included extended family members relocating during the recovery, employers providing flexibility, supportive church groups and strong faith, strong organizational skills, and personal optimism ( Table 2 ).
The trauma patient was typically at a very vulnerable state upon return to home, requiring considerable care at the outset. This transition marked the beginning of the most extensive phase of the patient's recovery in which the family assumed primary responsibility for the work of caregiving and health care management. Even after the primary caregiver returned to work, the patient often continued to require care and assistance -in eight of the twelve cases their needs dominated the caregiver's life for several months.
Burdens and Stressors: Care Management Challenges
Study patients and family discovered that trauma care lacks a unified system of coordination after the patient's return to home 42, 43 so the caregiver assumes the role of care coordinator. This new role can be both terrifying and confusing. One mother stated, "I didn't have anyone to tell me how to do it, I had to try and figure out--that's what terrified me… It was as scary as when I brought her home when she was first born and I had no experience with little kids. Suddenly she's depending on me, and I don't know if I can do it." Patient Experience Journal, Volume 5, Issue 1 -2018 Other participants, like this mother, echoed this sentiment once charged with the management of the patient: "We're getting, like, clashing advice. One orthopedic nurse, she said, 'You know, that seems strange to me. You need to check this out, you know,' and then I go back to the doctor, and he says, 'No, it's normal.' All these questions just make me feel like I'm not being involved The lack of a unified system also meant a lack of a central source of information for trauma survivors regarding resources such as information about the caregiving role, the progression of orthopedic recovery and systems of care, local providers, support groups or advocacy groups. This level of support is available to other patient and caregiver populations through such organizations as the American Cancer Society, 44 the Alzheimer's Association, 45 the American Heart Association, 46 the MS Foundation, 47 and the Brain Injury Association of America. 48 The Family Caregiver Alliance 49 provides caregiver information for numerous conditions, but does not include information on orthopedic trauma.
Facilitators: Case Management Enablers
An important finding of our study was the role of "secondary caregivers": longtime friends, family members, church groups, or neighbors who are able to take care of specific tasks or assume important roles. Without an organized system of support and information, participants in our study turned to their established communities for comfort and assistance, specifically identifying their secondary caregivers as critical to their coping and wellbeing. These secondary caregivers were typically identified during the trauma patient's in-hospital phase as they assumed responsibility for details that would otherwise distract the caregiver from their primary need to be with the patient. This role developed over time to include making arrangements for children, providing a buffer between the caregiver and other visitors, providing transportation and, importantly, emotional support. Study participants cite the importance of this "inner circle" support as instrumental in enabling them to attend to their loved one and to receive organized help from the community, often cited as this caregiver does here: "My eldest daughter is making sure they're [other children] getting where they need to go and they're taken care of and fed. I couldn't be devoting the time I do to my husband right now, which is where I feel I need to be, if I didn't have that in place with them."
Upon the patient's return home, this concrete help provided important support for the caregiver who had assumed all family responsibilities of the patient while maintaining his/her own work and caregiving roles. Furthermore, caregivers were strengthened by the care offered by the community, as this wife describes: "I can picture people from my church coming in my door with armloads of food… Like I said, I just felt like we were wrapped in the arms of people who loved us, and lifted us up through that, so I could go and do what I needed to do."
The presence of a central organizer relieves the caregiver of significant overwhelm associated with the management of great numbers of well wishers. "Mark's best friend was here immediately so I gave him the job to be the message giver. I'd give him the message, if somebody sends me an email, I said, "Talk to Shawn, talk to Shawn."
When these secondary caregivers were supportive and actively involved in the caregiving role, caregivers experienced enhanced self-efficacy and an appreciation of community relationships. Crisis management was a shared effort rather than an isolating experience. Families experiencing the greatest stress were those reporting no local family, close friends, or religious community, or having other family members experiencing simultaneous challenges and/or concurrent health or mental health needs, strained relationships, and financial or work-related stressors.
Discussion
The study findings are consistent with the considerable evidence pointing to the association of caregiver well being and social support for those caring for patients recovering from TBI. 11, 21, 22, [31] [32] [33] [34] Social support has consistently been found related to caregiver quality of life in the majority of chronic caregiver studies reviewed by Lim and Zebrack. 50 In their review of caregiver literature, those reporting greater levels of family and community support were found to be less depressed, healthier, and more satisfied with their lives. Furthermore, several studies found that caregivers benefited from emotional support from friends and family as much as they did from concrete assistance with everyday needs. [51] [52] [53] [54] This study of a new population of caregivers provides evidence for these same needs among those providing care for traumatically injured patients who are expected to recover more quickly than those with chronic illness.
HOPE for Families
Our findings lead us to propose a family caregiver program, Holistic Orthopedic Patient-centered Engagement (HOPE) for Families, for facilitating this early post-hospital transition. A central challenge in health care overall is a lack of professional help with coordination of care in community post-discharge. 55 At the study hospital, no formal post-discharge program exists that is designed to engage secondary caregivers, and aside from the TSN, no trauma caregiver support program can be found described in the literature. HOPE responds to the need for a family-centered coordinated system of care aimed at enhancing collective and continuous caregiving capacity, offering the opportunity to become aware of family challenges as they may arise and before they develop into significant adversities to recovery.
HOPE is comprised of orthopedic trauma survivors, their primary caregivers, and program mentors, who themselves are orthopedic trauma survivors and caregivers, and who become the family's advocate in identifying, engaging and sustaining secondary caregivers (friends, family, neighbors, religious community, employer) in meeting the family's post-discharge care needs. New orthopedic patient and primary caregivers are paired with an existing HOPE mentor. The mentor is the family's liaison during the hospital stay and is the bridging advocate post-discharge. HOPE mentors participate in a hospital training to work with the family pre-discharge to identify and engage critical secondary caregivers in the family's network using the HOPE for Families Care Planning tool (Figure 2) , which identifies the stressor/demands, caregiver resources, and plan to meet the anticipated needs.
Patient self-management through technology is becoming increasingly useful for community-based monitoring of health conditions (e.g., see Czaja, 2015) , as such information can be directly communicated to family caregivers and the care team to enhance care coordination.
For example, our HOPE for Families Care Planning tool could be developed into an app that can be accessed by the coordinating team and entire support network, allowing the network to stay connected and to update needs, resources and tasks as they change in real-time. 56 Mentors provide check-ins with the family post-discharge and work with the family to update the resource maps as needed. The signature role for these peer care coordinators is to pull information together and help the family problem-solve care planning in the context of engaging the family's identified community supports. In doing so, mentors provide both instrumental and emotional support to enhance family well-being and prevent problem escalation. In addition, HOPE offers weekly support group meetings at the hospital for patients, caregivers and mentors that focus on adjustment to the caregiver role, information on orthopedic trauma care, pain management, and problem-solving interpersonal concerns.
Program coordinators with a mental health and community outreach background train mentors. Training 57 (p. 11). These mentors provide motivation to the veteran and their families and aim to reduce social isolation and facilitate meaningful community connections in helping the veteran receive the services they need. Our HOPE program mentors bring an important understanding of the hospital culture and health care system to the family coordinated care effort, facilitating care decision-making and navigating needed community resources.
Our HOPE program is in line with the EBLC 23 and is aimed at increasing the trauma survivor's family care capacity by using peer mentors as "central care organizers" to identify and engage the family's secondary caregivers system. HOPE recognizes that it isn't enough to simply provide access to services; families need guidance in the early months of navigating the system to understand what services best address their needs. Furthermore, our program builds on the existing TSN program with its volunteer training processes currently in place. TSN volunteers are uniquely positioned to serve as family advocates, and an extra module of training as a HOPE mentor would fit well in their ongoing training regime.
Conclusion
Success in this era of value-based payment is based in large part on the health care delivery system's ability to improve outcomes and thus avoid unnecessary medical resource utilization. Informal caregivers provide important patient care and have an impact on significant outcomes such as hospital readmission. Lack of support for informal caregivers forces them to find it if/when/where they can. A formal system of support is likely to increase the capacity of informal caregivers and have a positive impact on important outcomes. The HOPE program is designed to provide formal support from acute hospitalization to effective self-management at home; evaluation of HOPE or similar programs would be an important step in our efforts to improve systems of caregiver support.
